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ABSTRACT

This research investigates the effect of the cooperative learning type Treffinger for creativity and problem-
solving conferences of students in class XI of SMAN 6 Padang. The type of this research is quasi-experimental 
research design using factorial 2x2. Technical sampling is cluster random sampling. The beginning of data 
was collected from day examination I. The data results were collected from the final test using an essay 
instrument test. The Affective data were collected from observation using paper format observation. Then, 
psychomotor data were collected from practice using a rubric psychomotor. Technical Data analysis cognitive, 
affective, and psychomotor using two-way ANOVA test with differentiates’ test. The results showed that 
there is student creativity who had cooperative Learning type. Treffinger was higher than students who 
had a conventional learning approach. Student creativity with beginning high competence was higher than 
students’ lower competence in cooperative Learning type Treffinger. There was no interaction between the 
cooperative Learning type Treffinger and beginning competence in influencing creativity. Students’ problem 
solving that had cooperative Learning type Treffinger was higher than students who had conventional 
learning approach. Students’ problem-solving with beginning high competence was higher than students with 
beginning lower competence in cooperative Learning type Treffinger. There was no interaction between the 
cooperative learning type Treffinger with beginning competence in influencing problem-solving.
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RESUMEN

Esta investigación tiene como objetivo investigar el efecto del tipo de aprendizaje cooperativo Treffinger 
para la creatividad y la resolución de problemas de los estudiantes de la clase XI de SMAN 6 Padang. El tipo 
de investigación es un diseño de investigación cuasi-cuasi-experimental utilizando factorial 2x2. El muestreo 
técnico es un muestreo aleatorio por conglomerados. El inicio de los datos se recogió a partir del día de 
examen I. Los resultados de los datos cognitivos se recogieron a partir de la prueba final mediante una prueba 
instrumental de ensayo. Los datos afectivos se recogieron a partir de la observación en formato papel. A 
continuación, se recogieron los datos psicomotrices de la práctica utilizando la rúbrica psicomotriz. Análisis 
de datos cognitivos, afectivos y psicomotores mediante el test de ANOVA de dos vías con test de diferencias. 
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Los resultados mostraron que existe una mayor creatividad de los estudiantes que tenían un enfoque de 
aprendizaje convencional. La creatividad de los estudiantes con alta competencia inicial fue mayor que la de 
los estudiantes con menor competencia en el tipo de aprendizaje cooperativo Treffinger. No hubo interacción 
entre el tipo de aprendizaje cooperativo Treffinger y la competencia inicial para influir en la creatividad. 
La resolución de problemas de los estudiantes que tenían el tipo de aprendizaje cooperativo Treffinger 
fue mayor que la de los estudiantes que tenían un enfoque de aprendizaje convencional. La resolución de 
problemas de los estudiantes con una competencia inicial alta fue mayor que la de los estudiantes con una 
competencia inicial inferior en el tipo de aprendizaje cooperativo Treffinger. No hubo interacción entre el tipo 
de aprendizaje cooperativo Treffinger con la competencia inicial para influir en la resolución de problemas.

Palabras clave: Modelos de Aprendizaje Cooperativo; Aprendizaje Treffinger; Creatividad; Capacidad de 
Resolución de Problemas.

INTRODUCTION 
Education is a need that must be fulfilled in the life of society, nation, and state. The government has declared 

education to be an instrument to build a better Indonesian nation and state. Education is a very important 
means for everyone to improve the quality of human resources. With education, a person can develop their 
skills, talents, and creativity. The government is working to ensure that the quality of education in elementary 
schools, secondary schools, and universities is better in the future so that student learning outcomes show 
better figures. The quality of education is reflected by the competency of graduates, which is influenced by the 
quality of the educational process and content. The government strives to improve the quality of education, 
including updating the curriculum, providing aid funds to schools that have limited facilities, and equalizing 
teachers.(1)

The implementation of the KTSP and syllabus refers to increasing student competence, meaning that to 
achieve educational goals, teachers must be able to provide extensive learning opportunities to develop their 
potential. Implementation of physics learning in the KTSP.(2) It is stated that the implementation of physics 
learning is required to be able to develop the ability to think, work, and behave scientifically, as well as 
communicate, as an important aspect of life skills. The abilities required in KTSP are contained in three 
domains, namely, affective (attitude), psychomotor (skills), and cognitive (ability), affective domain, speaking 
about attitudes, enthusiasm, tolerance, responsibility, etc., psychomotor domain, speaking regarding student 
skills, for example, speaking skills, expressing opinions, and presenting reports (both oral and written), the 
cognitive domain talks about the abilities that students should have, for example, the ability to understand 
concepts, reasoning and communication skills, problem-solving abilities, critical thinking skills, mathematical 
reflective thinking ability, and creative thinking ability.(3)

In a world that is changing so quickly, creativity is a determinant of excellence. The competitive power 
of a nation is also determined by the creativity of its human resources. Creativity is needed in every area of 
life. Creativity is needed to design things, improve the quality of life, create change, and solve problems. 
Meanwhile, almost every area of human life requires problem-solving abilities; even success in life is largely 
determined by the ability to solve problems both on a large and small scale. In this context, creativity becomes 
a prerequisite for individuals to solve problems.(4)

Student creativity in the field of education has received considerable attention. One of these efforts is 
policy-making in the education sector to include increased creativity in various educational activities, whether 
included in the curriculum, learning strategies, or other learning tools. This effort is intended so that in every 
educational or learning activity, students can be trained in skills that can develop creativity, especially in 
solving problems faced by students. Creativity is also one of the graduation standards for middle school and 
high school students.(5) Middle and high school graduates are expected to have the ability to think logically, 
analytically, systematically, critically, and creatively, as well as have the ability to work together. These ideal 
abilities are expected to be achieved through a well-designed learning process. Creativity and problem-solving 
abilities can be applied through physics learning. At the SMA/MA level, physics is considered important to be 
taught as a separate subject with several considerations. First, apart from providing knowledge to students, 
the Physics subject is intended as a vehicle for developing thinking skills that are useful for solving problems 
in everyday life. Second, physics subjects need to be taught for a more specific purpose, namely, providing 
students with the knowledge, understanding, and many abilities required to enter a higher level of education 
and develop science and technology.(4,6)

The reality in the field is that creativity and problem-solving abilities are rarely paid attention to by 
teachers. Learning science is often interpreted as an activity of memorizing a concept or carrying out arithmetic 
operations. Teachers teach science material, especially physics, in schools, some of which are still traditional, 
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focusing on formula training, practicing calculation questions, and memorizing concepts. Teachers view the 
conventional learning model as an effective procedure for teaching science material. Based on the description 
above, it appears that the learning model used has not been able to increase creativity and problem-solving 
abilities.(7,8,9,10) As a result of these problems, students’ creativity and problem-solving abilities do not develop, 
so currently, physics learning outcomes are still ranked lowest compared to other fields of study, both in school 
exams and in national exams. The results of the first observation carried out at SMAN 6 Padang showed the 
average score for the 2011/2012 semester 2 exams. The scores obtained by students have not reached the 
Minimum Completion Criteria (KKM) set by the school, namely 70. It can be seen in table 1.

Table 1. Average Final Exam Score for Semester 2 2011/2012

No Class Value

1 X1 1 50,78

2 X1 2 49,38

3 X1 3 49,87

4 X1 4 54,74

5 X1 5 50,76

Source: SMAN 6 Padang 

The author conducted a second observation on May 6, 2013 with the Physics teacher of the Class. It has 
creative abilities and problem-solving abilities, while the physics field of study requires more thinking and is 
required to have creativity and problem-solving abilities. Other factors apart from the factors above that can 
influence the success of physics learning include initial abilities, learning motivation, student interests, and 
talents. Of these four factors, initial ability has quite an influence on physics learning outcomes because the 
problems that arise in this research are indicators that show that there are differences in the level of initial 
ability between students. The fact found at SMAN 6 Padang is that some teachers have not explored students’ 
potential from their initial abilities, so teachers cannot recognize each student’s characteristics regarding the 
acceptance of physics material.(1)

It is very important to know students’ initial abilities to determine where learning will start and what kind of 
learning model is suitable for students with different levels of initial abilities. Lack of recognition of students’ 
initial abilities will have an impact on students’ inability to link previously known material with the material to 
be studied.(11) States that “initial abilities are obtained from previous learning experiences which are needed 
as a prerequisite for recognizing changes”. From the description above, several problems affect creativity 
and problem-solving abilities. To overcome these problems, the author tries to apply the Treffingger-type 
cooperative learning model, with the steps being: (1) Basic tools or Creativity I techniques include divergent 
thinking skills and techniques- creative techniques. These technical skills include how to develop fluency and 
flexibility as well as a willingness to express creative thinking to others, (2) Level II or Practice with process, 
which gives students the opportunity to apply what they have learned at level I in practical situations, (3) Level 
III or working with real problems, namely applying the skills learned at level II to challenges in the real world. 
Here, students use their abilities in ways that are meaningful for their lives.(3)

This Treffingger-type cooperative model is a learning model that helps students to think creatively in 
solving problems and helps students master physics concepts, as well as providing opportunities for students 
to show their potential and abilities, including creativity and problem-solving abilities. Several researchers 
have also conducted research to find suitable learning models to overcome problems related to creativity 
and problem-solving abilities. Among them, (12) concluded that applying the Treffingger model can improve 
students’ creative abilities and ability to solve mathematical problems. (13) has also conducted similar research, 
which concluded that Treffinger model learning can foster creativity in solving arithmetic operation problems. 
Sentaury (14,15,16,17,18) has also conducted research that concluded that the Treffinger model has been able to 
improve student learning outcomes.(19,20,21,22,23,24) concluded that the mathematics learning outcomes of students 
who used the Treffinger learning model were better than the mathematics learning outcomes of students who 
used conventional learning. However, several of the researchers above examined student learning outcomes in 
general, therefore, the author was interested in investigating the influence of the Treffinger-type cooperative 
learning model on creativity and problem-solving abilities.(4)

Theoretical Review
Cooperative Learning Model

Cooperative learning is a group learning system. Where students are grouped from various backgrounds.(1) 
“Saying that cooperative learning is a learning model that uses a grouping system or small teams, namely between 
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4 and 6 people who have different (heterogeneous) academic backgrounds, genders, tastes, or ethnicities. In 
line with that, (3) said, “Cooperative learning models are practical classroom techniques that teachers can use 
every day to help students learn every subject, from basic skills to complex problem-solving. In cooperative 
learning, students work in small groups to help each other learn. “These groups consist of students with high, 
average, and low learning outcomes, men and women, and students with different backgrounds.” From the 
opinion above, it can be concluded that the cooperative learning model is a group learning model, namely a 
series of learning activities carried out by students in certain groups to achieve the learning objectives that 
have been formulated.

Treffinger-type Cooperative Learning Model
The Treffinger-type cooperative learning model is a model discovered by Dr. Donald J. Treffinger in 1980.

(25,26,27) This learning can help students to think creatively in solving problems, help students master the physics 
concepts taught, and provide opportunities for students to show their potential and abilities, including creativity 
and ability. Solution to the problem. Creativity possessed by students means that students can explore their 
potential in creativity, find ideas, and find solutions to the problems they face, which involve thinking processes.
(6) According to (28) the Treffinger Type is one of the few models that addresses creativity issues directly and 
provides practical suggestions on how to achieve integration.

By involving both cognitive and affective skills at each level of this model, Treffinger shows the interrelationship 
and dependence between the two in encouraging creative learning. Apart from the creative learning process, 
divergent thinking processes (processes of thinking in various directions and producing many alternative 
solutions) and convergent thinking processes (thinking processes that search for a single answer) are used.(10)

The Treffinger model of creative learning can help students think creatively in solving problems, help 
students master the concepts of the material being taught, and provide opportunities for students to show their 
potential abilities, including creativity and problem-solving abilities. Students’ creativity means that students 
can explore their potential in creativity, find ideas, and find solutions to the problems they face, which involve 
the thinking process.(9)

Understanding Creativity
Creativity is a difficult field of study, giving rise to differences in views among educational experts. These 

differences include, among other things, various definitions of creativity and creativity theories, the creative 
process, the relationship between creativity and intelligence, creative characteristics, and creativity criteria. 
Creativity is defined in different ways. There are so many different definitions that the definition of creativity 
depends on the views of the person defining it.(8)

Creativity means creative power or creative progress. In this case, creativity is defined as the ability to 
create new compounds or combinations from previously existing elements, even in simple form. Meanwhile, 
according to Drevdahl(29,30) in (13) says: creativity is a person’s ability to produce any composition, product, or 
idea that is new, and previously unknown to the creator, which can be in the form of imaginative activities or 
synthetic thinking whose results are not merely summaries, may include the formation of new patterns and the 
combination of information obtained from previous experiences and the grafting of old relationships to new 
situations and may include the formation of new correlations, must have a defined aim or purpose, not mere 
fantasy, even if it is incomplete and incomplete results. It may be in the form of an artistic product, literary 
product, or scientific product, or it may be procedural or methodological.(7)

According to (31) in (13) creativity is an activity that produces results that are new, useful, and understandable. 
Meanwhile, according to Baron(28) creativity is the ability to produce/create something new. James R. Evans(32,33,34) 
says that creativity is the skill of determining new relationships, seeing a subject from a new perspective, and 
forming new combinations from two or more concepts that have been imprinted in the mind. Meanwhile, 
according to Robert W. Olson(32,33,34) creativity is the ability to create or create; creativity is often considered 
fluency and flexibility, and can also be said to be the ability to produce new ideas or fresh insights.

(28) in (13) creativity is the ability to create new combinations that have social meaning. Meanwhile, the 
experts’ conclusions regarding creativity in (31) are:

1. Creativity is the ability to create new combinations based on existing data, information, or 
elements.

2. Creativity (creative thinking or divergent thinking) is the ability, based on available data or 
information, to find many possible answers to a problem, where the emphasis is on quantity, effectiveness, 
and diversity of answers.

3. So, operationally, creativity can be formulated as an ability that reflects fluency, flexibility, and 
originality in thinking, as well as the ability to elaborate (develop, enrich, detail) an idea.

Based on the description of the opinions above, it can be concluded that creativity is a process that leads to 
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the creation of something new and different, where creation depends on the acquisition of knowledge received 
and has a goal that brings benefits to the person himself or his social group and is expected to into new, more 
innovative work.

Academic Field
Initial Capabilities

Initial abilities are physics competencies (learning outcomes) that students obtain before gaining higher 
abilities. Students’ initial abilities are a prerequisite for participating in learning so that they can carry out the 
learning process well. A person’s initial abilities obtained from previous training processes are very useful for 
facing new experiences.(11) States that “initial abilities are obtained from previous learning experiences which 
are needed as a prerequisite for recognizing changes”. (35,36,37) states, “Students’ initial abilities are determined 
by giving an initial test”. The initial abilities of students are important for teachers so that they can provide 
the right dose of lessons, not too difficult and not too easy. Initial abilities are also useful for taking the steps 
necessary to understand new abilities. Initial abilities are lower than new abilities in learning, initial abilities 
are a prerequisite that students must have before entering the next higher level of learning material. So, a 
student who has good initial abilities will understand the material more quickly compared to students who do 
not have initial abilities in the learning process.

(38,40) refers to initial abilities as entering behavior or initial behavior. Initial abilities or initial behaviors are 
behaviors that a student has acquired before he or she acquires certain new terminal behaviors. Initial behavior 
determines the current status of students’ knowledge and skills and leads to future status designed by the 
teacher. In the process of understanding learning material, initial ability is the main factor that will influence 
the learning experience for students.(41)

Understanding Conventional Learning Models
(42) Conventional means are based on custom or tradition. Conventional learning is learning that is usually 

carried out by teachers.(43) According to the Ministry of National Education(44,45,46,47) conventional means are based 
on general conventions (agreements) (such as customs, customs, customs); traditional. About improving the 
quality of education, Zamroni, in Nursisto(48,49,50), the conventional model is an effort to improve the quality of 
education that relies rigidly on the input-process-output paradigm. With the teaching and learning process, the 
conventional learning model, which relies on methods that are commonly used in classroom learning activities, 
is called the conventional learning model.

The conventional model is a learning model that is carried out by combining various learning methods. In 
practice, this method is teacher-centered, or the teacher dominates in learning activities. The learning method 
used is in the form of lectures, assignments, and questions and answers. The conventional model is a learning 
model that is widely implemented in schools today, which uses a sequence of activities providing descriptions, 
examples, and exercises.(51,52)

From the description above, it can be concluded that conventional learning is a term in learning that is 
commonly applied in everyday learning. The learning design is linear and designed from separate sub-concepts 
to more complex concepts. Linear learning means that one step follows another step, where the second step 
cannot be done before the first step is done. Conventional learning rarely involves activating prior knowledge 
and rarely motivates students to process their knowledge. Conventional learning is still based on the assumption 
that knowledge can be transferred completely from the teacher’s mind to the student’s mind.

Teaching activities in conventional learning tend to be directed at the flow of information from teacher 
to student, and the use of the lecture method seems very dominant. The teaching pattern looks standard, 
namely explaining while writing on the blackboard interspersed with questions and answers, while students pay 
attention to the teacher’s explanation while taking notes in notebooks. Students are seen as passive individuals 
whose only job is to listen, take notes, and memorize. Learning that occurs in the conventional model is 
teacher-centered, and there is no good interaction between students and students. Conventional learning tends 
to be rote learning, which tolerates convergent responses and emphasizes conceptual information, practice 
questions, and assessment is still traditional with paper and pencil tests which only require one correct answer. 
This has direct implications for the learning process in the classroom, namely that the class situation will 
become passive because the interaction only takes place in one direction and the teacher does not pay enough 
attention to and utilize the students’ potentials and their ideas as reasoning power.(53,54,55)

METHOD
This type of research is quasi-experimental (Quasi-Experimental Research) because the researcher does not 

control or manipulate all relevant variables except for a few variables being studied.(56,57,58) states that “Quasi-
experimental research aims to obtain information that is an approximation of the information obtained by 
actual experimentation in circumstances where it is not possible to fully control all variables.” 
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The research design used was Treatment By Block (2x2). The Treatment By Block (2x2) design is a multifactorial 
research design (many factors), which is better known as the 2x2 factorial design.(56,57,58) The sample was divided 
into two groups, namely, the experimental class and the control class. The experimental class is a class that 
uses the Treffinger-type cooperative learning model, and the control class is a class that uses a conventional 
learning model. Sugiyono (2008:149) states that the design framework for this research is shown in table 1.

Table 2. Research Design

Initial abilities Learning Model

Treffinger type cooperative 
learning model

Conventional 
learning model

High (B1) A1B1 A2B1

Low (B2) A1B2 A2B2

RESULT
Based on the data description, requirements test, and hypothesis test that have been explained in the 

previous sub-chapter, it can be seen that the average value of students’ creativity and problem-solving abilities 
in the cognitive, affective, and psychomotor domains of classes that use the Treffinger type cooperative learning 
model is significantly different from that of classes. Which uses conventional learning models. Based on the 
results of hypothesis testing, several things need to be discussed. The complete description is as follows.

Hypothesis One: The creativity of students who receive the Treffinger Type Cooperative Learning Model is 
higher compared to students who receive the conventional learning model.

The first hypothesis reads, “The creativity of students who receive the Treffinger-type cooperative learning 
model is higher than students who receive the conventional learning model. The results of testing the first 
hypothesis for the cognitive domain showed that the average creativity score for the class that received the 
Treffinger-type cooperative learning model was 52, while the average score for students’ creative abilities 
in the class that received the conventional learning model was 44,06. After being tested statistically, it was 
stated that there were differences in the creativity of the two sample classes. This difference in creativity is 
an indicator of using the Treffinger-type cooperative learning model on creativity.

In (28) treffinger-type cooperative learning has contributed to the development of a curriculum for gifted 
students who show an increase in skills not limited to basic skills. This model shows graphically that creative 
learning has levels from relatively simple to complex. Creatively gifted children can master level I and II 
skills more quickly than other students. For them, the proportion of time and energy for low levels can be 
reduced. All students in the class can be involved in levels I and II activities, but only a few can proceed to the 
implementation stage (level III).

By understanding the steps used in the Treffinger model, you will be able to increase your creativity 
and problem-solving abilities. This is based on the following things: first, Treffinger’s model is based on the 
development of creativity or learning theory, which involves cognitive-affective processes. Second, efforts to 
increase and improve thinking performance and creative attitudes are carried out systematically by focusing on 
the learning process to solve problems. Third, although activities are intended for individual self-development, 
learning techniques can generally be carried out in groups. Fourth, the materials and Treffinger-type cooperative 
learning model can be carried out in an integrative manner.

Apart from that, the methods and materials of the Treffinger-type cooperative learning model are considered 
to have advantages in their application, namely: (1) the Treffinger model is based on the assumption that 
creativity is a learning process and result, (2) it is implemented on all students in various backgrounds and 
levels of ability, (3) ) integrates cognitive and affective dimensions in its development, (4) gradually involves 
convergent and divergent thinking abilities in the problem-solving process, (5) has systematic development 
stages, with a variety of methods and techniques for each stage that can be applied flexibly.(59) In his journal 
entitled Development of Students’ Creative Thinking Abilities in Mathematics Learning Using the Indonesian 
Realistic Mathematics Education Model (PMRI), stated that the development of creative thinking abilities in 
mathematics learning using the PMRI model is due to the PMRI principles and characteristics applied in learning.
(9,10) The principle of rediscovering a mathematical concept allows students to experience the discovery of the 
concept themselves. The characteristics of modeling in solving mathematical problems also make it possible to 
develop students’ creative thinking abilities. With this principle, students can carry out creative activities in 
solving mathematical problems, especially open mathematics problems.(1,3,4,6,7,8,60)

From data analysis using two-way ANOVA, it was found that the F value from the calculation was 57,44, while 
the F value from the table was 4,15. This shows that the calculated F value is greater than table F. Thus, it can 
be said that there are differences in the creativity of the two sample classes. This difference in creativity is an 
indicator that there is an influence of the Treffinger Type Cooperative Learning Model on the physics creativity 
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of students in class XI Science at SMAN 6 Padang.
Affective domain creativity for the experimental class was also higher compared to the control class. The 

average value of creativity in the affective domain for classes that use the Treffinger-type cooperative learning 
model is 78,00, and for classes that use conventional learning models, it is 71,60. creativity in the psychomotor 
domain of experimental class students is good because it is far above the KKM. From data analysis using two-way 
ANOVA, it was found that the F value from the calculation was 16,24, while the F value from the table was 4,15. 
This shows that the calculated F value is greater than Table F. Thus, it can be said that there is a difference in 
the creativity of students who receive the Treffinger-type cooperative learning model and students who receive 
the conventional learning model. This difference in creativity is an indicator that there is an influence of the 
Treffinger-type cooperative learning model on student creativity in class XI Science at SMAN 6 Padang.

Creativity in the psychomotor domain for the experimental class was also higher compared to the control 
class. The average score for creativity in the psychomotor domain for classes that use the Treffinger-type 
cooperative learning model is 71,75, and for classes that use conventional learning models, it is 67,30. creativity 
in the psychomotor domain of experimental class students is good because it is far above the KKM, while the 
creativity of control class students is still below the KKM. However, both sample classes have shown good results 
in the psychomotor domain of creativity. From data analysis using two-way ANOVA, it was found that the F value 
from the calculation was 16,90, while the F value from the table was 4,15. This shows that the calculated F 
value is greater than Table F. It can be concluded that the creativity of students who use the Treffinger-type 
cooperative learning model is higher than those who receive conventional learning models in the psychomotor 
domain in class XI Science at SMAN 6 Padang.

Second Hypothesis: The creativity of students with high initial abilities is higher than students with low initial 
abilities in the Treffinger-type cooperative learning model. In testing the second hypothesis in the cognitive 
domain, it was found that the creativity of students with high initial abilities was higher than that of students 
with low initial abilities in the Treffinger-type cooperative learning model. The score of students with high 
initial abilities was 64,7, while the creativity of students with low initial abilities was 38,0. This difference in 
creativity is statistically very significant. From data analysis using two-way ANOVA, it was found that the F value 
from the calculation was 146,7, while the F value from the table was 4,15. This shows that the calculated F 
value is greater than Table F. Thus, it can be said that there is a difference in the creativity of students with 
high initial abilities and students with low initial abilities. This difference in creativity is an indicator that there 
is an influence of the Treffinger-type cooperative learning model on student creativity in class XI Science at 
SMAN 6 Padang.

The affective domain creativity for students with high initial ability is 78,00, and for students with low initial 
ability, it is 65,40. From data analysis using two-way ANOVA, it was found that the F value from the calculation 
was 62,17, while the F value from the table was 4,15. This shows that the calculated F value is greater than 
Table F. Thus, it can be said that there is a difference in the creativity of students with high initial abilities and 
students with low initial abilities. This difference in creativity is an indicator that there is an influence of the 
Treffinger-type cooperative learning model on student creativity in class XI Science at SMAN 6 Padang in the 
affective domain.

For the psychomotor domain, the average creativity obtained for students with high initial abilities was 
79,80, and for students with low initial abilities was 64,70. From data analysis using two-way ANOVA, the F 
value from the calculations was 10,80, while the F value from the table was 4,15. This shows that the calculated 
F value is greater than table F. Thus, it can be said that there is a difference in the creativity of students with 
high initial abilities and students with low initial abilities. This difference in creativity is an indicator that there 
is an influence of the Treffinger-type cooperative learning model on student creativity in class XI Science at 
SMAN 6 Padang.

Creativity in the cognitive, psychomotor, and affective domains of students with high initial ability in the 
experimental class also experienced much higher changes. Experimental class students are more active in 
learning and practical activities due to several things, namely: First, each group member in the learning 
model that uses the Treffinger Type Cooperative Learning Model is required to work together in teams to solve 
problems that arise in the surrounding environment, so that students are more active during learning and 
mastering each other’s creativity.

Second, there is high individual accountability from students with high initial abilities whose learning uses 
the Treffinger-type Type Cooperative Learning Model, meaning that students with high initial abilities have a 
great sense of responsibility to help other group members in learning. The Treffinger Type Cooperative Learning 
Model can serve the needs of students with above-average abilities. Students who have good learning abilities 
will not be hampered by students who are weak in learning. The Treffinger Type Cooperative Learning Model 
provides space for students to learn according to their respective learning styles. For students with high initial 
abilities, the Treffinger Type Cooperative Learning Model makes it easier for them to link the information 
that already exists in their cognitive structure with the new information they receive because students 
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with high initial abilities have high abilities in their cognitive structure (Muhfahroyin, 2009:6).(61)  A journal 
entitled Developing Students’ Mathematical Creativity in Mathematics Learning Through the Treffinger Model 
concluded that for students from high and medium-ranking schools, the application of the Treffinger model in 
mathematics learning provides good results in developing or increasing students’ mathematical creativity. So it 
can be concluded that overall physics learning with the Treffinger Type Cooperative Learning Model has a higher 
influence on the creativity of students with high initial abilities compared to the conventional learning model 
for class XI Science students at SMAN 6 Padang.

Third Hypothesis: There is an interaction between the use of Treffinger Type Cooperative Learning and Initial 
Ability in influencing student creativity. 

The fourth hypothesis reads, “There is an interaction between the use of Treffinger-type cooperative 
learning and initial abilities in influencing student creativity.” The results of testing the fourth hypothesis for 
the cognitive domain using two-way ANOVA analysis showed that the F value from the calculation was 3,34, 
while the F value from the table was 4,15. This shows that the Fcount price is smaller than Ftable. That means 
rejecting the null hypothesis. Thus, it can be said that there is no interaction between the use of Treffinger-
type cooperative learning and students’ initial abilities in influencing the creativity of students’ cognitive 
domains in class XI SMA N 6 Padang.

DISCUSSION 
Affective domain creativity for the experimental class was also higher compared to the control class. The 

average value of creativity in the affective domain for classes that use the Treffinger-type cooperative learning 
model is 78,00, and for classes that use conventional learning models, it is 71,60. creativity in the psychomotor 
domain of experimental class students is good because it is far above the KKM. From data analysis using two-
way ANOVA, it was found that the F value from the calculation was 0,074, while the F value from the table was 
4,15. This shows that the calculated F value is smaller than the F table. Thus, it can be said that there is no 
interaction between the use of Treffinger-type cooperative learning and students’ initial abilities in influencing 
creativity in class XI SMA N 6 Padang in the affective domain.

For the psychomotor domain, the data were analyzed using two-way ANOVA, It was found that the F value 
from the calculations was 0,73, while the F value from the table was 4,15. This shows that the calculated F 
value is smaller than the F table. Thus, it can be said that there is no interaction between the use of Treffinger-
type cooperative learning and students’ initial abilities in influencing creativity in class XI SMA N 6 Padang in the 
psychomotor domain. There is no interaction in this treatment, characterized by an equal increase in student 
creativity at different levels of initial ability, both students who use Treffinger-type cooperative learning and 
students who use conventional learning models. However, the creativity of students with high initial abilities 
will also be higher than students with low initial abilities. Likewise, students with low initial abilities in the 
experimental class will perform better than students with low initial abilities in the control class. This means 
there is no interaction between Treffinger-type cooperative learning and students’ initial abilities.

The results of the same research with different variables were stated by Satria Dewi (2013: 101) that there 
was no interaction between the use of learning models and students’ initial abilities in influencing students’ 
physics learning outcomes, both for aspects, psychomotor and affective. Analysis of data from research by Satri 
Dewi (2013: 102) found that the physics learning outcomes of students with high initial abilities remained high 
even with the application of different learning models.

So this research can conclude that there is no interaction between the use of Treffinger-type cooperative 
learning and students’ initial abilities in influencing creativity, both for cognitive, psychomotor, and affective 
aspects.

CONCLUSIONS 
Based on the results of research and hypothesis testing carried out regarding the influence of the Treffinger-

type cooperative learning model on creativity and problem-solving abilities, it can be concluded. The creativity 
of students who receive the Treffinger-type cooperative learning model is higher than students who receive 
the conventional learning model, both in the cognitive, affective, and psychomotor domains. The creativity 
of students with high initial abilities is higher than students with low initial abilities in the Treffinger-type 
cooperative learning model, both for the cognitive, affective, and psychomotor domains. There is no interaction 
between the Treffinger-type cooperative learning model and initial abilities in influencing student creativity 
in the cognitive, affective, and psychomotor domains. The problem-solving abilities of students who received 
the Treffinger-type cooperative learning model were higher than students who received the conventional 
learning model, both in the cognitive, affective, and psychomotor domains. The problem-solving abilities of 
students with high initial abilities are higher than those of students with low initial abilities in the Treffinger-
type cooperative learning model, both for the cognitive, affective, and psychomotor domains. There is no 
interaction between the Treffinger-type cooperative learning model and initial abilities in influencing students’ 
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problem-solving abilities in the cognitive, affective, and psychomotor domains.

ACKNOWLEDGMENT
The authors express their deepest gratitude to Universitas Negeri Padang and State Islamic University Imam 

Bonjol, Padang, for providing the resources and academic environment necessary for conducting this research. 
We would like to extend our heartfelt thanks to the faculty and staff who supported us throughout this study 
and provided insightful feedback that greatly improved the quality of our work. Additionally, we are indebted 
to the teachers and students of SMAN 6 Padang for their enthusiastic participation and cooperation, which were 
pivotal in the successful completion of this research. Finally, we thank our families and colleagues for their 
unwavering encouragement and support, which motivated us to bring this study to fruition.

REFERENCES 
1. Arnawa IM. J-Rafki-Made. 2018;285(Icm2e):144–9. 

2. Depdiknas. Undang-Undang RI Nomor 20 Tahun 2003 tentang Sistem Pendidikan Nasional. 2003. 

3. Ismail RN, Yerizon, Fauzan A. Students’ Perception of the Digital Learning System for Junior High Schools 
in Padang, Indonesia. Journal of Hunan University Natural Sciences. 2023;50(1):10–9. 

4. Ismail RN, Arnawa IM, Yerizon Y. Student worksheet usage effectiveness based on realistics mathematics 
educations toward mathematical communication ability of junior high school student. J Phys Conf Ser. 
2020;1554(1). 

5. Depdiknas. Peraturan Menteri Pendidikan Nasional Republik Indonesia Nomor 22 Tahun 2006 tentang 
Standar Isi untuk Satuan Pendidikan Dasar dan Menengah. Jakarta; 2006. 

6. Ismail RN, Yerizon, Fauzan A. Exploring Self-Regulated Learning and Their Impact on Students’ Mathematical 
Communication Skills on the Topic of Number Patterns With the Blended Learning System. Journal of Higher 
Education Theory and Practice. 2023;23(16):207–24. 

7. Ismail RN, Fauzan A, Yerizon. Analysis of students’ motivation and self-regulation profiles in online 
mathematics learning junior high school at Padang city. AIP Conf Proc. 2023;2698(May 2020). 

8. Arnellis A, Syarifuddin H, Ismail RN. Optimizing students’ mathematical critical and creative thinking skills 
through the flip-a-team model with e-learning. Al-Jabar : Jurnal Pendidikan Matematika. 2023;14(1):133–40. 

9. Syarifuddin H, Riza Y, Harisman Y, Ismail RN. Students’ Response to the Use of a Flipped Learning Model 
(FLM) in Abstract Algebra Course [Internet]. Atlantis Press SARL; 2023. 1435–1441 p. Available from: http://
dx.doi.org/10.2991/978-2-494069-35-0_172

10. Ismail RN, Fauzan A, Yerizon, Arnawa IM. Analysis of Student Learning Independence as the Basis for the 
Development of Digital Book Creations Integrated by Realistic Mathematics. J Phys Conf Ser. 2021;1742(1). 

11. Syah M. Psikologi Belajar. Jakarta: PT. Raja Grafindo Persada; 2009. 

12. Polamato SW. Pengaruh Penerapan Model Treffinger pada Pembelajaran Matematika dalam Mengembangkan 
Kemampuan Kreatif dan Pemecahan Masalah Matematika Siswa. Universitas Pendidikan Indonesia; 2005. 

13. Haryono AD. Pembelajaran model treffinger untuk menumbuhkan kreativitas dalam pemecahan masalah 
operasi hitung pecahan siswa kelas V SD Islam Bani Hasyim Singosari Malang. Universitas Negeri Malang; 2010. 

14. Adzkia S. THE EFFECTS OF TREFFINGER LEARNING MODEL TOWARDS SCIENCE LEARNING OUTCOMES IN 
CLASS V SDN 43 SUNGAI SAPIH PADANG THE EFFECTS OF TREFFINGER LEARNING MODEL TOWARDS SCIENCE 
LEARNING OUTCOMES IN CLASS V SDN 43 SUNGAI SAPIH PADANG. 2021;(October 2019). 

15. Ridwan R, Ridwan, Supriyadi E, Nurmanita M. The Effect of Treffinger Learning Model on Critical Thinking 
Ability of Students in SMK 3 Yogyakarta. 2019;(2012):742–8. 

16. Marta E, Elvina E, Efendi R, Rejeki R, Ginda AP, Angreani S. Treffinger Model on Student Learning Outcomes 

https://doi.org/10.56294/saludcyt20251468

 9    Indrawati ES, et al



https://doi.org/10.56294/saludcyt20251468

in Grade IV Science Learning at Elementary School. Jurnal Penelitian Pendidikan IPA. 2024;10(3):1375–82. 

17. Lasaiba MA, Lasaiba D. Enhancing Process Skills and Learning Outcomes: A Comparative Study of the 
Treffinger Learning Model. Journal of Innovative Science Education. 2023;12(2):180–91. 

18. Sukatin S, Mahdeyeni M, Ginanjar A, Fatonah N, Meiliani E, Pahmi P. Blended Learning Model to Improve 
Learning Independence in Students of Elementary School Teacher Education. AL-ISHLAH: Jurnal Pendidikan. 
2023;15(1):433–42. 

19. Wahyuningsih V, Hendikawati P, Mariani S. Meta Analysis : The Effect of Treffinger Learning Model on 
Students ’ Mathematical Creative Thinking Ability. 2025;09(01):75–86. 

20. Putra Utama E, Sudarsana IK. Effectiveness of Treffinger Model Implementation to Improving Mathematics 
Learning Outcomes. International Journal of Multidisciplinary Sciences. 2023;1(2):232–40. 

21. Kurniawati F, Suyitno H, Mulyono M, Muhammadiyah Jatikulon Kudus M, Bulung Kulon DR, Jekulo Kab 
Kudus K. Mathematical Communication Ability in terms of Student Learning Styles in Inquiry Based Learning 
Assisted by Module. Unnes Journal of Mathematics Education Research [Internet]. 2021;10(2):202–10. Available 
from: http://journal.unnes.ac.id/sju/index.php/ujmer 

22. Sari IP, Fathoni A. Problem-Based Learning Model Assisted by Renderforest Video Animation on Mathematics 
Learning Outcomes. International Journal of Elementary Education [Internet]. 2022;6(3):648–56. Available 
from: https://doi.org/10.23887/ijee.v6i4.56304

23. Mahanal S, Zubaidah S, Sumiati ID, Sari TM, Ismirawati N. RICOSRE: A learning model to develop critical 
thinking skills for students with different academic abilities. International Journal of Instruction. 2019;12(2):417–
34. 

24. JASMINE K. DIFFERENCES IN MATHEMATICS LEARNING OUTCOMES OF STUDENTS WHO ACQUIRED 
COLLABORATIVE LEARNING AND CONVENTIONAL LEARNING ON CUBE AND BEAM DISCOURSE IN CLASS VIII SMP N 
16 BENGKULU CITY. Penambahan Natrium Benzoat Dan Kalium Sorbat (Antiinversi) Dan Kecepatan Pengadukan 
Sebagai Upaya Penghambatan Reaksi Inversi Pada Nira Tebu. 2014;5(April):63–70. 

25. Ridwan R, Ridwan, Supriyadi E, Nurmanita M. The Effect of Treffinger Learning Model on Critical Thinking 
Ability of Students in SMK 3 Yogyakarta. 2019;(March). 

26. Akbarani R, Putri NMAA. The Challenges of Using Treffinger Learning Model in Improving Speaking. ELTALL: 
English Language Teaching, Applied Linguistics and Literature. 2022;3(1):1. 

27. Gusti VYK, Rahayu W. the Influence of the Treffinger Learning Model and Self-Directed Learning on 
Students’ Mathematic Critical Thinking Skills. Kalamatika: Jurnal Pendidikan Matematika. 2023;8(1):49–62. 

28. Munandar U. Pengembangan Kreativitas Anak Berbakat / Utami Munandar. 2014. 

29. Open DOF, Learning D. E d u c a t i o n. 

30. Tibo P, Ginting NA. The Role of Religious Teachers in Increasing the Motivation of Students in Grade 
VII Catholic Religious Education and Budi Pekerti Subjects at Tri Sakti-1 Medan Junior High School. Journal of 
Educational Analytics. 2024;3(3):429–46. 

31. MANGUNHARJANA. A.Pembinaan. 1986. 

32. Rahayu, Wardani S, Haryani S, Baharuddin Bin Abdul Rahman M. International Journal of Active Learning 
Development of a Creativity-Based Cognitive Test Design to Measure Students’ Problem-Solving Abilities. 
2023;8(1):21–30. Available from: http://journal.unnes.ac.id/nju/index.php/ijal

33. Meyer J, Speech N. Resolved : Creativity is a more powerful force than intelligence Table of Contents. 

34. Fatmawati B, Jannah BM, Sasmita M. Students’ Creative Thinking Ability Through Creative Problem 

 Salud, Ciencia y Tecnología. 2025; 5:1468  10 

http://journal.unnes.ac.id/sju/index.php/ujmer
https://doi.org/10.23887/ijee.v6i4.56304
http://journal.unnes.ac.id/nju/index.php/ijal


Solving based Learning. Jurnal Penelitian Pendidikan IPA. 2022;8(4):2384–8. 

35. CoPo ARI. Students Initial Knowledge State And Test Design: Towards A Valid And Reliable Test Instrument. 
Journal of College Teaching & Learning (TLC). 2015;12(3):189–94. 

36. Ummah MS. PENGEMBANGKAN KREATIVITAS ANAK USIA DINI DI ERA REVOLUSI 4.0. Sustainability 
(Switzerland) [Internet]. 2019;11(1):1–14. Available from: http://scioteca.caf.com/bitstream/
handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.
regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_
TERPUSAT_STRATEGI_MELESTARI

37. Ambarita AE, Dibyantini RE, Sutiani A, Muchtar Z, Sinaga M. Development of Initial Ability Test Instrument 
Based on Science Generic Skills. Jurnal Pena Sains. 2024;11(1):18–26. 

38. Ambarwangi S, Rachman M. Holistic Academic Supervision Model for Cultural Art Teachers of Vocational 
High Schools. Harmonia: Journal of Arts Research and Education. 2015;15(1):62. 

39. Muhammad Ridha DS, Afridawati, Iskandar N, Mursal. Mapping the National Insight of the Salafi Group in 
Indonesia Based on their Fatwa on Social Media. Al-’Adalah. 2024;21(2):245–70. 

40. Hasim W, Ariefka R, Prasetyo KB, Kunci K. Jurnal Lentera Pedagogi School Principal Leadership Style In 
Improving Teacher Performance In Elementary School Muhammadiyah Purbayan Yogyakarta. 2024;7(2):50–7. 

41. Supriyanto E, Wardhono A. Development Lesson Material of Web Course Centric to Enforce Students’ 
Memory Store. Turkish Journal of Computer and Mathematics Education. 2021;12(13):652–8. 

42. Sua AT, Anshari, Maman M. The form, function, and value of buginese utterances of bone society. Journal 
of Language Teaching and Research. 2017;8(5):928–33. 

43. Marmorat V. Prise En Charge Des Enfants Maltraites [1]. Arch Fr Pediatr. 1991;48(5):371. 

44. Snyder TD, Hoffman CM. Digest of Education Statistics. Choice Reviews Online. 2014;51(10):51-5366-
51–5366. 

45. Torar L, Wahono. The Management of National Education in Year 2014/2015 at a Glance. Center for 
Educational and Cultural Data and Statistics [Internet]. 2016;124. Available from: http://publikasi.data.
kemdikbud.go.id/uploadDir/isi_6549DA84-7A7F-44B5-AD22-829B1F002A4F_.pdf

46. Education Sector.pdf. 

47. Suryadarma D, Jones GW. Education in Indonesia. Education in Indonesia. 2013. 1–278 p. 

48. Salam A. Input, process and output: System approach in education to assure the quality and excellence 
in performance. Bangladesh Journal of Medical Science. 2015;14(1):1–2. 

49. Conway P, Murphy R, Rath A. Learning to teach and its implications for the continuum of teacher education: 
A nine-country cross-national study. The Teaching Council [Internet]. 2009;i–363. Available from: http://www.
teachingcouncil.ie/_fileupload/Publications/LearningToTeach-ConwayMurphyRathHall-2009_10344263.pdf

50. Lee PJ. Evaluation Models. Statistical Methods for Estimating Petroleum Resources. 2008. 

51. Sedova K, Navratilova J. Silent students and the patterns of their participation in classroom talk. Journal 
of the Learning Sciences [Internet]. 2020;29(4–5):681–716. Available from: https://doi.org/10.1080/10508406
.2020.1794878

52. Getie AS. Factors affecting the attitudes of students towards learning English as a foreign language. 
Cogent Education [Internet]. 2020;7(1):1–37. Available from: https://doi.org/10.1080/2331186X.2020.1738184

53. Daar GF. PROBLEMS OF ENGLISH LANGUAGE LEARNING IN CONTEXT (Based on some Studies in Manggarai). 

https://doi.org/10.56294/saludcyt20251468

 11    Indrawati ES, et al

http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://publikasi.data.kemdikbud.go.id/uploadDir/isi_6549DA84-7A7F-44B5-AD22-829B1F002A4F_.pdf
http://publikasi.data.kemdikbud.go.id/uploadDir/isi_6549DA84-7A7F-44B5-AD22-829B1F002A4F_.pdf
http://www.teachingcouncil.ie/_fileupload/Publications/LearningToTeach-ConwayMurphyRathHall-2009_10344263.pdf
http://www.teachingcouncil.ie/_fileupload/Publications/LearningToTeach-ConwayMurphyRathHall-2009_10344263.pdf
https://doi.org/10.1080/10508406.2020.1794878
https://doi.org/10.1080/10508406.2020.1794878
https://doi.org/10.1080/2331186X.2020.1738184


https://doi.org/10.56294/saludcyt20251468

JPKMI (Jurnal Pengabdian Kepada Masyarakat Indonesia) [Internet]. 2020;1(2):116–24. Available from: 
file:///C:/Users/suani/Downloads/Problems of English Language Learning in Context (Based on some Studies 
in Manggarai) (1).pdf

54. Pitch N, Shell S, Point F. Organizing Instruction and Study to Improve Student Learning. University of 
California … [Internet]. 2012; Available from: http://software-carpentry.org/2011/12/organizing-instruction-
and-study-to-improve-student-learning/

55. Mascolo M. Beyond student-centered and teacher-centered pedagogy: Teaching and learning as guided 
participation. Pedagogy and the Human Sciences. 2009;1(1):3–27. 

56. Dawis AM, Meylani Y, Heryana N, Alfathoni MAM, Sriwahyuni E, Ristiyana R, et al. Pengantar Metodologi 
Penelitian. 2023. 195 p. 

57. Winarto ProfDrME. Buku Metodologi Penelitian. Angewandte Chemie International Edition, 6(11), 951–
952. 2018;(Mi):5–24. 

58. Ummah MS. METODOLOGI PENELITIAN KUANTITATIF, KUALITATIF DAN KOMBINASI [Internet]. Vol. 
11, Sustainability (Switzerland). 2019. 1–14 p. Available from: http://scioteca.caf.com/bitstream/
handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.
regsciurbeco.2008.06.005%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_
TERPUSAT_STRATEGI_MELESTARI

59. Saefudin AA. Pengembangan Kemampuan Berpikir Kreatif Siswa dalam Pembelajaran Matematika dengan 
Pendekatan Pendidikan Matematika Realistik Indonesia (PMRI). Al-Bidayah. 2012;4(1):37–48. 

60. Rafki Nasuha Ismail, Mudjiran, Neviyarni HN. Creative Approach Guidance and Counseling Facing 
Independence Learning Policy: Minimum Competency Assessment and. Seminar Nasional: Jambore Konseling 3. 
2017;00(00):XX–XX. 

61. Pomalato SWD. Mengembangkan Kreativitas Matematik Siswa dalam Pembelajaran Matematika Melalui 
Pendekatan Model Treffinger. Mimbar Pendidikan. 2006;25(1):22–6. 

FINANCING
This research did not receive any financial support.

CONFLICT OF INTEREST
The authors declare no conflicts of interest.

AUTHORSHIP CONTRIBUTION
Conceptualization: Ena Suma Indrawati, Festiyed, Ratnawulan, Milya Sari.
Data curation: Ena Suma Indrawati.
Formal analysis: Festiyed, Ratnawulan.
Research: Ena Suma Indrawati, Milya Sari.
Methodology: Festiyed, Ratnawulan.
Project management: Ena Suma Indrawati.
Resources: Universitas Negeri Padang, State Islamic University Imam Bonjol.
Software: Ena Suma Indrawati.
Supervision: Festiyed, Ratnawulan.
Validation: Festiyed, Ratnawulan.
Display: Ena Suma Indrawati.
Drafting - original draft: Ena Suma Indrawati.
Writing - proofreading and editing: Festiyed, Ratnawulan, Milya Sari.

 Salud, Ciencia y Tecnología. 2025; 5:1468  12 

http://software-carpentry.org/2011/12/organizing-instruction-and-study-to-improve-student-learning/
http://software-carpentry.org/2011/12/organizing-instruction-and-study-to-improve-student-learning/
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-8ene.pdf?sequence=12&isAllowed=y
http://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005
https://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_MELESTARI

	Marcador 1

